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1 
This invention relates to resonant cavity tun- 
ers and more specifically fo a tuning device for 
tuning a resonant cavity by varying the capaci- 
tance of the cavity without appreciably lowering 
the inductance thereof. 5 
A particular object of this invention is fo pro- 
vide a resonant cavity tuner which accomplishes 
tuning by changing the capacitance of the cavity 
to be tuned. ,  
A more particular object of this invention is I0 
fo provide a resonant cavity tuner for varying 
the capacitance of the resonant cavity without 
appreciably changing the inductance thereof. 
iuither objects and advantages of this inven- 
tion, as well as ifs construction, arrangement, 15 
and operation, will be apparent from the follow- 
ing description and claires in connection with the 
accompanying drawings, in which, 
Fig. 1 is a schematic diagram of one embodi- 
ment of the invention, i0 
Fig. 2 is a sectional view taken along the lines 
II--II of Fig. 2, 
Fig. 3 is a schematic diagram of a second em- 
bodiment of the invention. 
leferring to Fig. 1 there is shown a resonant 25 
cavity 20, and means for varying the capacitance 
of the cavity in the form of a disc-shaped ruera- 
ber 2| formed of an electrically conductive ma- 
terial, and preferably of such a material having 
a low electrical resistance. While brass, copper 30 
and silver may be used to form the disc, a silver 
disc is preferable. As shown, member 2| may be 
adjustably mounted to one of the walls 22 in- 
closing cavity 20 by means of a lead screw 23 
in order that the position of member 2| may be 35 
varied in cavity 20 as may be desirable. A di- 
electric extension 24, preferably formed of poly- 
styrene, is provided to electrically insulate ruera- 
ber 2| from lead screw 23 and fo provide means 
for mounting member 2| to said lead screw. An 
0 
insulating sleeve 25 of dielectric material, pref- 
erably polystyrene, is mounted on the ctrcum- 
ference of disc 2| to prevent electrical short cir- 
cuits from member 2| to wall 22. While a lead 
screw is illustrated as a means for varying the 
position of member 2| in said resonant cavity 20, 
other means such as a sliding stem may be used 
fo accomplish this purPose. 
In operation, silver tuning member 2| elïec- 
tively shortens the length of the electric field 50 
lines between the top and bottom of cavity 20, 
while the polystyrene sleeve 25 increases the 
average dielectric constant of the path. Both of 
these elïects are additive fo increase the capaci- 
tance of cavity 20. Inasmuch as the current 65 

2 
path across the face of member 2| is relatively 
short and has a very small inductance, the net 
elïect is fo lower the resonant frequency of the 
cavity. As the stem is rotated it moves further 
into the cavity into regions of increasingly higher 
field strength. As this operation takes place, the 
capacitive reactance decreases proportionately 
and the resonant frequency becomes steadfly 
lower. Th tuning member, being of circular 
form, does not vary as if is rotated so that tuning 
depends only on the lateral and not the rota- 
tional position of the tuning mimber. 
Fig. 3 discloses a second embodiment of the 
invention in which the center portion of tuning 
member 2| of Fig. 1 has been removed. As 
shown, there is provided a dielectric stem 2 
having a disc-shaped dielectric head 2 forned 
on the inner end thereof. A sleeve 20 of elec- 
trically conductive material is mounted on the 
circumference of head 2, while an insulating 
sleeve 25 of dielectric material is mounted on 
sleeve 2. As explained in connection with Fig. 
i, the dielectric and electrically conductive mera- 
bers are preferably formed of polystyrene and 
silver respectively, although copper or brass may 
be used to form the tuning member. 
AS shown in Figs. 1 and 3, a vector designated 
by letter E indicates the instantaneous direction 
of an electric field which oscfllates sinusoidally. 
If will readily be understood by reference fo Figs. 
1 and 3 that disc 2| and sleeve 2 are so oriented 
with respect fo cavity 20 that the instantaneous 
direction of the oscillating electric field is per- 
pendicular to the non-insulated surfaces of disc 
2| and sleeve 2. In operation, the embodirnent 
of Fig. 3 is similar to that of Fig. 1 although the 
tuning member of Fig. 1 is in the form of a disc, 
while that of Fig. 3 is in the form of a sleeve. 
While two embodiments of this invention 
have been disclosed and described, if is to be un- 
derstood that various modifications and changes 
may be ruade in this invention without departing 
from the spirit and scope thereof as set forth 
in the appended claires. 
What is claimed 
i. In combination, a cavity resonator formed of 
a substantially cylindrical conductive wall 
bounded by two substantially plane, parallel, con- 
ductive surfaces, the electric field vectors of the 
electromagnetic wave energy adapted fo be con- 
tained in said resonator being substantially per- 
pendicular to said plane conductive surfaces, and 
apparatus for tuning said cavity resonator to a 
desired frequency, said apparatus comprising a 
disc-shaped conductive member and a dielectric 
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sleeve mounted on the circumference of said con- 
ductive member, a cylindrical dielectric member 
coaxially secured fo one face of said disc-shaped 
member, and metallic positioning means coaxially 
joined fo said cylindrical dielectric member and 
supported Lu said cylindrical wa]l of said resona- 
tor for varying the position of said disc-shaped 
member and said dielectric sleeve in  direction 
within said resonator para]lel to said p]ane con- 
ductive stu'faces, said tung apparatus being so 
arranged that said disc-shaped member is sub- 
stantially transverse to said plane conductive sur- 
faces independently of its position within-said 
resonator. 
2. In combination, a cavity resonator formed 
of a substantially cylindrical wall bounded by two 
substantially plane, parallel, conductive walls, 
the electric field vectors of the energy adapted to 
be contained in said resonator being substantial]y 
perpendicular to said plane parallel wa]ls, and 
apparatus for tuning said cavity resonator toa 
desired ïrequency, said apparatus comprising a 
disc-shaped conductive member and a dielectric 
sleeve mounted on the circumference of said con- 
ductive member, a dielectric cylinder coaxial]y 
secured to said disc-shaped member, and a ruerai- 
tic positioning screw threadably mounted insaid 
cy]indrical wall equidistant]y from said parallel 
walls and extending radially into said resonator, 
said screw being coaxially joined to said dielectric 
cy]inder for varying the position of said disc- 
shaped member Within said resonator in a direc- 
tion parallel to said plane conductive surfaces, 
said tuning apparatus being so arranged that said 
disc-shaped conductive member is maintained 
substantial]y transverse to said plane conductive 
surfaces of said resonator independently of its 
position in said resonator. 
3. In combination, a cavity resonato:, having a 
cylindrical conductive side wall and plane, paral- 

4 
lel conductive end walls, the electric vectors of 
oscillations adapted tobe sustained therein being 
normal fo said end walls and of greatest intensity 
at the center of said resonator, and tuning means 
5 for said resonator comprising a conductive lead 
screw threadably mounted in the cylindrical wa]l 
of said resonator and extending radially toward 
the center of said resonator, a coaxial extension 
of die]ectric materia] secured to the inner end of 
1.» said lead screw, a conductive circular disc co- 
axially secured to said dielectric extension where- 
by the faces of said disc are substantia!ly parallel 
to the electric vectors of oscillations within said 
resonator, a dielectric s]eeve mounted on the cir- 
15 cumference of said disc, and means ïor rotating 
said lead screw whereby the faces of said disc 
may be adjustably positioned atong a radius of 
said resonator, said disc and sleeve being effective 
to progressive]y increase the capacitance of said 
0 resonator and to lower its resonant frequency as 
itis moved toward the region of highest electric 
intensity. 
LOUIS D. S«IULLIN. 
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